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Time-domain explicit finite element method for wave propagation of
transversely isotropic fluid-saturated porous media
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Abstract: A time-domain explicit finite element method for the elastic wave propagation of transversely isotropic
fluid-saturated porous media is put forward. The space decoupling technology is adopted for the space discretization and the
time-domain explicit step-by-step calculating format for the time discretization. Using the method, the dynamic response of
transversely isotropic fluid-saturated porous media is calculated and analyzed, and the calculated results are compared with
those of isotropic fluid-saturated porous media. The effect of the value of anisotropic coefficient on the calculated results of the
dynamic response of transversely isotropic fluid-saturated porous media is also studied. The calculated results show that the
dynamic response of transversely isotropic fluid-saturated porous media has remarkable difference from that of isotropic
fluid-saturated porous media, and the value of anisotropic coefficient has a significant effect on the calculated results of the
dynamic response of transversely isotropic fluid-saturated porous media. Meanwhile, the present numerical calculation
indicates that the time-domain explicit finite element method is effective for the calculation and analysis of the dynamic
response of transversely isotropic fluid-saturated porous media.
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Fig. 1 Calculating model for dynamic response of transversely

isotropic fluid-saturated porous media
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Tablel Input parameters for dynamic response calculation of transversely isotropic saturated media

ps pf E G
(kg m?) I(kg m?3) /10" Pa /10" Pa

E

w 2

n |4 a

/10°Pa

2600 1000 3.3 1.2

2.0 0.3 0.3 0.5 1.0 5.0

R 2 BEFMERBEVERER TR R BT EE

Table 2 Peak values of dynamic response corresponding to different anisotropic coefficients

1 5k 2% o? [ F AR Im AN Im [ AR (m s ) AR EE/(m s ™)
05 1E Jm] W AH 0.141 0.141 0.406 0.406

1 1) I A 0.162 0.162 0.540 0.540
Lo 1E Jm] W AH 0.170 0.170 0.387 0.387

1 1) I A 0.195 0.195 0593 0593
5.0 1E [A) W fE 0.223 0.223 0.427 0.427

1 1) I A 0.257 0.257 0.661 0.661
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Fig. 4 Solid-phase displacement time history of free surface
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Fig. 5 Liquid-phase displacement time history of free surface
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